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(54) CURRENT HOLDING INDUCTANCE MULTIPLYING CIRCUIT 

(57)Abstract 

PURPOSE To prevent a current pulse to be applied to a 
battery from inflow to a load and precisely measure the 
impedance of the battery in a circuit while in operation. 
CONSTITUTION: A circurt topology is effective to fix the 
power current in a battery impedance inspection device 
to a specified level and is provided with an inductor 14. a 
comparator 16 ? a driver 20, and an accumulation 
capacitor 18. The inductor 14 is connected in series to a 
current path between a current source 28 and a load 30. 
This inductor 14 generates a voltage fall to be changed 
by the current led out by means of the load 30. 
According to that voltage fall, the driver 20 provides the 
load 30 with a current to be supplied from the 
accumulation capacitor 18. The power current is 
returned to a constant level by means of the current 
provided by means of the driver 20, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 
.2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] . 
[Claim 1] A circuit characterized by having an inductor which is equipped with the 1st 
terminal which receives power supply current from a current source, and the 2nd terminal 
which supplies the power supply current to a load, and generates a voltage drop relevant to 
change of said power supply current, and a current driving means which is connected to the 
inductor, supplies addition current to said load according to said voltage drop, and maintains 
said power supply current in fixed magnitude. 

[Detailed Description of the Invention! 

[0001] ■ „ *v 

[Industrial Application] This invention relates to the circuit which generally measures the 
impedance of the circuit which stabilizes the current to a load, and a cell. 
[0002] 

[Description of the Prior Art] The impedance measurement value of a cell can serve as an 
index with the useful property of many ceUs. Therefore, the precise impedance measurement 
value of a cell is important for many uses. 

[0003] There is a method of adding the current pulse of known magnitude to a cell among the 
methods of measuring the impedance of a cell. The pulse may be poured in to a cell or may be 
pulled out from a cell. The voltage of a cell is measured under the pulse processing and to 
before pulse processing or the back. Subsequently, the impedance of a cell can be determined 
by doing the division of the difference between the amplitude-measurement values of a cell in 
the magnitude of a current pulse. However, in order to make the measuring method of this 
cell impedance precise, all other current that is pulled out from a cell or is added to a cell 
must be kept constant. Moreover, it cannot flow into the load connected to the cell in a part of 

current ui S f 

[0004] In order to secure the precision of impedance inspection of a cell, it is possible to 
remove a cell from the load (circuit which pulls out energy from a cell). However, it is not 
practical to separate a cell from the load and to conduct cell impedance inspection for many 
uses. For example, in the case of pocket mold count equipments, such as a palmtop computer, 
the cell is used continuously and power is supplied to memory or a clock circuit. A cell cannot 
be removed without interrupting these actuation, losing the data stored in the memory 
circuit, and also stopping program execution present in use. 
[0005] Thinking otherwise is the method of connecting an isolation circuit or an element 
between a cell and a load. However, this use understands that a known isolation circuit is not 
practical. For example, for the use of pocket mold count equipment, in order to lengthen 
service life of a cell as much as possible and to acquire the positive starting characteristic, it 
is required between a cell and a load to maintain a low impedance path. The conventional 
isolation circuit cannot maintain a low impedance path between a cell and a load, therefore 
the service life of a cell becomes short. Moreover, an active switching device is difficult to 
control during starting. Therefore, these equipments are unsuitable although ceU impedance 
inspection " is conducted for such a use. 

[0006] 

[Means for Solving the Problem] This invention offers circuit topology for making current 
supplied to a load by cell stabilize or fix to fixed magnitude. In the suitable example, this 
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circuit topology is equipped with an inductor connected to a serial between a cell and a load. 
A terminal of the inductor is connected to an input of a comparator, and the potential 
difference between terminals which shows change of current (inductor current) pulled out 
from a cell with a load is detected. An output of the comparator is applied to a current drive 
circuit supplied from an are recording (storage) capacitor. According to an output of a 
comparator, the drive circuit supplies additional current to a load, and restores current 
pulled out from a cell to the fixed magnitude. Immobilization of inductor current can be 
enabled or disabled with the current switch connected between an are recording capacitor 
fnnn l t & current drive circuit. 

10007J This circuit topology has a specified use of measuring a cell impedance. When a circuit ' 
is enabling, current supplied to a load from a ceU is fixed to fixed magnitude. Then, it is 
prevented that a current pulse impressed to a cell flows into a load. Therefore, an impedance 
of a cell can be precisely measured working in a circuit. Furthermore, since an inductance of 
a value small for actuation of a circuit is enough, a serial impedance between a cell and a 
load maintains a low value, and the starting characteristic is not so much influenced. 
10008J Other features and advantages of this invention will become -dear from detailed 
[OOO^^ 011 ° f ^ foU ° wing suitable examples advanced with reference to a drawing. 

[Example] Drawing 1 is referred to. The current maintenance inductance multiplication 
circuit topology 10 by the suitable example of this invention consists of, an are recording 
capacitor, an inductor 14, and the voltage comparison means 16, i.e., a comparator, 18, and 
the current driving means 20, i.e., a drive circuit. The inductor 14 is connected to the current 
path 26 between the current source 28 and the load 30 at the serial. There are two terminals 
34 and 36 in an inductor 14. AC association of the 1st inductor terminal 34 is carried out 
through the capacitor 38 at the noninverting input 40 of a comparator 16. The 2nd inductor 
terminal 36 is connected to the reversal input 42 of a comparator 16. It connects among the 
comparator inputs 40 and 42, and bias resistance 46 maintains the small potential difference 
among these inputs, and promotes the stability of the difference signal generated by the 
comparator 16 with an output 48. In use of the bias resistance 46 in a suitable example, the 
comparator 16 assumes that it is a thing equipped with the NPN input. Other various bias 
devices can be used according to the technical gestalt of a comparator 16. By carrying out AC 
association of the inductor 14 at a comparator 16 using a capacitor 38, DC value of the 
current in the current path 26 affects a difference signal. A typical comparator output is an 
open collector which needs a pull-up resistor for an output. So, the pull-up resistor 50 is 
connected to the output 48. 

10010] Circuit topology 10 can also be carried out with an operational amplifier instead of a 
comparator 16 again. In the example of this invention which uses an operational amplifier as 
a voltage comparison means, the input bias resistance 46 and the output pull-up resistor 50 
are 

rnmil a j . . unnecessary. 

LUUllj According to the property of common knowledge of an inductor, the voltage between 
the inductor terminals 34 and 36 is changed in proportion to change of the current which 
passes along an inductor 14. This property is mathematically expressed with a degree type in 

many cases 
[0012] CaSGS ' 

[Equation -jj 

V=L -If 

[0013] Here, V is current (power supply current) by which the voltage between inductor 
terminals and L pass along the inductance of an inductor, and i passes along an inductor. 
Therefore, change of the magnitude of power supply current produces a difference on the 
voltage between the inductor terminal 34 and 36. The potential difference between terminals 
is measured by the comparator 16, and the comparator 16 generates the difference signal 
proportional to the potential difference to an output 48 
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[0014] The output 48 of a comparator is connected to the drive circuit 20. The drive circuit 20 
consists of transistors 52 and 54 of the pair combined with the well-known Darlington 
configuration (ordinary collector cascade connection pair configuration) in the suitable 
example. However, the drive circuit 20 can be carried out using the output driver of other 
various gestalten which has sufficient gain and power manipulative capability. The drive 
circuit equipped with an accumulation drive circuit, a single element, and two or more 
elements, the drive circuit equipped with two or more elements in the configuration of 
Darlington and others by which cascade connection was carried out, etc. are included in such 
a drive circuit. The electric power supply of the drive circuit 20 is carried out in the collector 
input 56 by the are recording capacitor 18. The emitter output 58 of a transistor 54 is 
connected to a load 30. The base input 60 of a transistor 52 is connected to the comparator 
output 48 * 
[0015] According to a difference signal, the drive circuit 20 drives a load 30 with the current 
(drive current) supplied from the are recording capacitor. Therefore, when the amount of the 
power supply current pulled out with the load 30 through the inductor 14 changes, the 
potential difference is guided between the inductor terminal 34 and 36 by change of the 
power supply current. This potential difference is detected by the comparator 16 and that 
comparator 16 drives the drive circuit 20 by the difference signal proportional to said 
potential difference. According to the difference signal, the drive circuit 20 changes the drive 
current supplied to a load, and corrects the power supply current which passes along the 
current path 26. Thereby, it is restored to the magnitude to which power supply current is 
regularity, namely, was fixed. 

[0016] The are recording capacitor 18 supplies power also to a comparator 16 by the power 
input 62 again. Typically, in order that the comparator output 48 may perform proper 
actuation, it is the open collector output which needs a pull-up resistor. Therefore, a pull-up 
resistor 50 is connected between the are recording capacitor 18 and the comparator output 48 
through the current switch 66. 

[0017] The current switches 66 are enabling and a means for disabling alternatively about 
the drive circuit 20 and a comparator 16. The current switch 66 has two conditions, i.e., an 
open condition, and a closing condition. In the state of disconnection, the current switch 66 
separates a comparator 16 and the drive circuit 20 from the are recording capacitor 18, and 
disables those actuation. Moreover, in the state of closing, the current switch 66 connects a 
comparator 16 and the drive circuit 20 to the are recording capacitor 18, and enables circuit 
actuation. The current switch 66 switches a condition according to the fixed enable signal 
received in the input 68. Therefore, a circuit can be enabled alternatively, and the current 
supplied by the current source 28 can be fixed to the magnitude at the time of being 
enableized, and a circuit is disabled alternatively, and it becomes possible to change power 
supply current if needed for a load 30. 

[0018] When the are recording capacitor 18 is separated from the remaining portion of a 
circuit 10 by changing the current switch 66 into an open condition, it is charged from the 
VCC power bus line 72. For almost all the uses that adopt a circuit 10, logic high-level 
voltage is supplied to the VCC bus line 72 by the switching power supply circuit in a load 30 

(not t * how ;£ 

[0019] A capacitor 76 is connected between a load 30 and the touch-down power bus line 78. 
This capacitor 76 offers some energy storage sections for a load, and makes late the 
necessary response time of the current holding circuit 10. Therefore, there is an effect of 
graduating further change from the magnitude to which power supply current was fixed in a 
capacitor 

[0020] The period which can fix power supply current by the circuit is restricted by many 
factors. Especially this power supply current clamp period is restricted by the amount of the 
energy currently stored in the are recording capacitor 18, and the amount of necessary 
current of a load 30. The period is restricted by the capacity of power supply current to 
supply sufficient energy for the switching power supply circuit in a load 30 again, and to 
maintain logic high-level voltage to the VCC power bus line 72. 
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[0021] Drawing is referred to. The current holding circuit topology 10 is adopted by the cell 
impedance inspection circuit 90. This inspection circuit 90 is equipped with the cell 94 which 
supplies power supply current to a load 30 through the inductor 14 of the current holding 
circuit 10. The current holding circuit 10 operates as mentioned above so that power supply 
El may b t e , ,^ ed to fixed ma gnitude at the time of the enabling. 
100221 The current holding circuit 10 is enabling with the current maintenance enable signal 
ot the active low received in the input 98 of the current switch 100. The current switch 100 is 
connected between the fixed enable input 68 of the current switch 66, and the touch-down 
power bus line 78. Resistance 102 is connected between logic high-level voltage Rhine 104 
and the fixed enable input 68. Diode 106 is connected between the driver input 60 and the' 
fixed enable input 68. When power is not supplied to a comparator 16, this diode 106 
operates by offering a touch-down path so that the turn-off of the drive circuit 20 may be 
carried out. When a current maintenance enable signal is in logic high-level voltage, the 
current switch 100 switches to a closing condition, and the voltage of enable input 68 is set to 

% m I t, CUrrent Switch 66 is opened wide and the current holdin g circuit 10 is 

disabled. Moreover, when a current maintenance enable signal is in logic low voltage the 
current switch 100 is opened wide and it becomes possible to pull up the voltage of enable 
input 68 te a high logic voltage level by resistance 102. Thereby, the current switch 66 is 
S, j 1Xed actuation of the <™rent holding circuit 10 is attained. 
L0023J In order to measure the difference (cell voltage delta) of the cell voltage produced by 
if2f %l f° 3 CeU 94 ' conventional volta ge sample / hold circuit 110 are connected to the 
cell 94. 1 his voltage sample / hold circuit 110 sample the voltage (cell voltage) of the sample 

Eli a t CCOrdmg to the Sample enable si S nal received on the sample enabling line 116 
10024J As the inspection circuit 90 is the following, it measures the impedance of a cell 94 A 
current maintenance enable signal is expressed by the low, and the current holding circuit 10 
is enabling. When the current holding circuit 10 is enabling,- the power supply current pulled 
out with a load through an inductor 14 is fixed to fixed magnitude. When power supply 
current is being fixed, the current pulse of known magnitude is added to a cell 94 from the 
current pulse input fine 118. Until after a current pulse is stabilized by a voltage sample / 
hold circuit 110 before a current pulse is added, it operates so that the difference (cell voltage 
delta; ot cell voltage may be measured. Subsequently, the division of the cell voltage delta is 
rn°no*Wu ma ^ mtude of a current and the value of a cell impedance arises. 
IU025J the inspection circuit 90 is usable at a palmtop computer, in order to measure the 
impedance of the cell of a computer as mentioned above for example. When using the 
inspection circuit 90 with a palmtop computer, a switching power supply circuit a 
microprocessor, memory, and other circuits concerning a computer are included in the load 30 
ol the inspection circuit 90. Suitably, the current maintenance enable signal and sample 
enable signal which are used in a cell impedance measurement process are supplied by the 
microprocessor circuit of the computer under control of software. A current pulse is generated 
m , C ° nstant curren * source (not shown) connected to the current pulse input 118 and is 
enabled by the microprocessor. A microprocessor measures the cell voltage delta by digitizing 
the cell voltage delta sampled by the voltage sample / hold circuit 110 by the analog / digital 
converter Subsequently, a microprocessor determines a cell impedance by doing the division 
ol the cell voltage delta by which the above was digitized in the known magnitude of a 
current b pulse 

[0026] All over the inspection circuit 90 of drawing 2 , two amperometry loops are shown for 
the purpose of instantiation. It connects between a cell and touch-down and the 1st loop 126 
measures the magnitude of the current (cell current) which passes along the cell. It connects 
between an inductor 14 and a load 30, and the 2nd loop 128 measures power supply current 
lhe current which passes along these [ under various circuit conditions ] two loops is shown 
* n drawing 4 

[0027] DnwingLi is referred to. Wave A consists of a current pulse enable signal 136 for 
performing the trigger of the current pulse generation by the constant current source 
connected to the cell in the current pulse input 118. This current pulse enable signal is time 
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of day 140, and has the transition 138 to logic high-level voltage from logic low voltage. This 
transition 138 carries out the trigger of the current pulse generation by the constant current 
source. A constant current source starts generation of a current pulse at time of day 142 after 
short delay. The current pulse will be stabilized by time of day 144. The transition to a low 
from the high level of a current pulse enable signal arises at time of day 148, and generation 
of a current pulse is completed. 

[0028] Wave B and C show the power supply current which flows a loop 128 (and inductor 
14). In Wave B, the current holding circuit 10 is disabled by applying logic high-level voltage 
to the current maintenance enable input 98. When the current holding circuit 10 is disabling, 
it. is not fixed but power supply current becomes able [ a current pulse ] to flow into a load 30 
partially, therefore, a small portion of time of day 142 - after to a small portion of time of day 
144 - power supply current increases behind from the current pulse which flowed. When a 
current pulse flows into a load, power supply current maintains a high level through a 
current pulse period. 

[0029] In Wave C, the current holding circuit 10 is time of day 140, is enabled to a current 
pulse enable signal and coincidence, and is disabled at time of day 148. In spite of adding a 
current pulse to a cell 94, power supply current becomes [ being substantially fixed to fixed 
magnitude with as, and ], while the current holding circuit 10 is enabling. As for this wave C, 
that a current pulse flows into a load 30 shows that it is prevented by the current holding 
circuit 10- 
[0030] Wave D, and E and F show the cell current which flows into a cell and passes along a 
loop 126. In Wave D, ceD current is measured, without attaching a load 30. In the case of a 
no-load, the magnitude of cell current is equal to the magnitude of a current pulse through 
the whole measurement. Like previous statement, generation of a current pulse starts at 
time of day 142, and will be stabilized by time of day 144. The wave of this cell current is 
ideal to measure the impedance of a cell. 

[0031] In Wave E, a load 30 is attached and the current holding circuit 10 is disabled. When 
the current holding circuit 10 is disabling, a current pulse flows into a load 30 partially. The 
current pulse to a cell 94 deteriorates by flowing into a load 30. For this reason, cell current 
never agrees in the perfect magnitude of a current pulse, and does not become fixed for the 
period of a pulse. In these conditions, the impedance of a cell cannot be measured precisely. 
[0032] Moreover, in Wave F, a load 30 is attached and the current holding circuit 10 becomes 
enabling and disabling at the pulse enable signal 138,146 and coincidence, respectively. 
When the current holding circuit 10 is enabling, a current pulse does not flow into a load 30, 
but flows into a cell 94. At the time of day 144 whose current pulse is stable, the magnitude 
of ceD current turns into magnitude of a current pulse. Therefore, a cell voltage delta can be 
measured using a voltage sample / hold circuit 110 at time of day 144, and a cell impedance 
can be precisely determined like previous statement. 

[0033] Drawing 2 is referred to again. The inspection circuit 90 is equipped also with the 
boost circuit 158 which consists of the resistance 160 and the current switch 162 which were 
connected to the serial between the inductor terminal 36 and the touch-down power bus line 
78 again. The current switch 162 switches between an open condition and a closing condition 
according to the boost enable signal received by the boost enable input 166. This boost circuit 
158 can operate so that a load 30 may be provided with surplus current. If a boost enable 
signal is added to the current switch 162, the current switch 162 will be closed down and the 
amount of the power supply current which flows an inductor 14 will increase. While being 
fixed before power supply current is fixed by the current holding circuit 10 and, the 
magnitude of the power supply current which increased is fixed by the current holding circuit 
by adding a boost enable signal. After immobilization of the boosted power supply current, 
the boost circuit 158 is disabled immediately, and the current which flows resistance 160 can 
face to a load 30 again. The boost circuit 158 is disabled by stopping impression of a boost 
enable signal and making the current switch 162 switchable to an open condition. 
[0034] Drawing 3 is referred to. The current holding circuit 10 can also be used with the 
programmable current sink 170 again. In order to form the programmable current sink 170 
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equipped with the current holding circuit 10, the boost circuit 158 shown in drawing 2 is 
transposed to the armature-voltage control boost circuit 176, and the active load 178 is 
fnSS + to , the load output 30. 

an v V t3ge C ° ntro1 boost drcuit 178 001181848 of an operational amplifier 

180 a bipolar transistor 182, two resistance 184,186, and current switches 188. The collector 
194 ,s connected to the inductor terminal 36, the emitter 196 is connected to resistance 184 

amohfi S e r°i«n T S1 f r 18 ,'o? e b3Se 198 iS C ° nneCted to the 0ut P ut 204 01 an operational 
nZTvT T no anCC 184 18 connected between an emitter 196 and the touch-down 
power bus line 78. An emitter 196 is connected also to the reversal input 206 of an 
operational amplifier 180. Resistance 186 is connected between the noninverting input 208 of 

cnnnTT?K n f ^ a " d the COntro1 Volt in P ut 210 - Th * current fwiteli 188 is 

connected between the noninverting input 208 and the touch-down power bus line 78 This 
current switch 188 is driven with the program enable signal received in the switch input 212 

sl current *^ 

[0036] The active load 178 is carried out in the example of fllustration using a transisto^H 
and resistance 216. The collector 218 of a transistor is connected to the-lead output 30 of the , 
current holding circuit 10. Resistance 216 connects the base 220 of a transistor 214 to the 

aSlLJ • ^ ^ft T 2 f, ° f 8 f ansistor i8 S rounded trough the current switch 226. 
An active load is enabled by adding the load enable signal of an active high level to the gate 

TnnUl ° i the current switch 226. 

n™ J armature-voltage control boost circuit 176 operates so that the magnitude of the 

sZZ 170 P y C T nt reCeived j n T the P° W6r SUPply inpUt 232 0f the P-grammable current 
17?JfW H M 7v!"° grammed - to Pr0gram P ° Wer SU PP ] y current > the a <*ive load 

22fi L Z u y ex P r ! ssm ^ ?e load enable signal of the gate 228 of the current switch 

currZ T 0 7 Wh , Cn 3 l03d iS disablin g. only the boost circuit 176 can pull out 

current from the power supply input 232. Therefore, the magnitude of power supply current 
can be set up by programming the magnitude of the current pulled out by the boost circuit 

[0038] The current pulled out by the boost circuit 176 is programmed by applying the control 
Jn^ll^T^ ? ^ ° f 8 reqU6St 0f P— supply cJJUS!^^ 

Zch ~ f ? 7 T C3 u be 0btained ^ the di S ita l to analog converter (not shown) 
S ? C ° ntr01 V ° ltag f b3Sed ° n the digital value which *e user or the computer 
chose. When the program enable signal of the switch input 212 is in logic high-level voltage 
the c^ent sw lt ch 188 is closed and control voltage flows into touch-down through resistan5 
In exp ^ ssm g a Program enable signal to low voltage, the current switch 188 replaces 
an open condition and control voltage becomes possible [ driving the noninverting input of an 
operational amplifier 18C I ]. An operational amplifier 180 amplifies control voltage and drives 
a transistor 182 with the amplified control voltage. If it drives on a certain voltage a 

^ZtU f^f r b V he 1°° St CUrrent P r °P° rtional to the amplified control voltage in 
the emitter 196 to flow through resistance 184 from the inductor terminal 36. Here, said 

emTtlrTfi %\t hG V3l " e Whi ? did the ° { the am P lified cont rol voltage in an 

emitter 196 with the resistance of resistance 184. Therefore, the magnitude of boost current 

0039TX mm f 6 by 8elecl f * the magnitude of control voltage suitably. 

™™t UP CqUa J lly 10 tbe b0 ° St CUrrent by which ^ magnitude of power supply 

current was programmed, it enables the current holding circuit 10 to fix power supply 
current to the magnitude. Subsequently, while disabling the boost circuit 176 the power 
supply current to which the above was fixed can be added to the active load 178 by enabling 
he active load 178. Thus, the programmable current sink 170 operates so that the cu^ent ol 
\nLril Sm £ programmed in the power supply input 232 may be pulled out. 
0040] As shown in drawing 5 , the programmable current source 240 can also be carried out 
using the current holding circuit 10 by not pulling out the power supply current of the 
programmed magnitude, but reversing the circuit topology of the programmable current sink 

240 V^T^T 8 ! f the ° Urrent may be SUpplied - In programmable current source 
curre nt flows to the current source output 248 connected to the inductor terminal 34 
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through an inductor 14 from one of the current sources 242,244 connected to the inductor 
terminal 36 by the switch 246. A switch 246 operates so that either of the current sources 
242,244 may be connected to an inductor 14. 

[0041] A current source 244 can offer the pulse-like program current of predetermined 
magnitude, and can carry it out like the boost circuit 176 ( drawing 3 ). The magnitude of the 
power supply current supplied with an output 248 disables the current holding circuit 10, 
and is set up by connecting a current source 244 to an inductor 14 with a switch 246. 
Subsequently, the magnitude of power supply current becomes equal to the predetermined 
magnitude of pulse-like program current. By enabling the current holding circuit 10 and 
fixing power supply current to predetermined magnitude, power supply current is 
maintainable in predetermined magnitude. Subsequently, a switch 246 can be operated so 
that an inductor 14 may be connected to the current source 242 which is a source of un- 
controlling of current. Maintaining the current holding circuit 10 is continued in the 
magnitude which had power supply current fixed by making all excess currents flow into the 
drive circuit 20, and losing from an inductor 14. 
[0042] Many uses other than the above can be considered in the current holding circuit 10 
shown' In drawing 1 . For example, there is a use as a source impedance converter in the 
circuit topology 10. If it connects with a power supply, a circuit 10 will operate so that the 
input impedance of a circuit may be changed. Furthermore, when a circuit 10 is disabled by 
impressing logic low voltage to the switch input 68 in details, the impedance which passes 
along the current path 26 becomes low, and becomes equal only to the impedance of an 
inductor 14. However, when a circuit 10 is enabled by impressing logic high-level voltage to 
the switch input 68, the impedance of the current path 26 becomes very high. When a circuit 
10 is enabling, while, as for this high impedance effect being attained, the potential 
difference between the source input 28 and the load output 30 can increase substantially, it is 
because power supply current is substantially kept eternal. Therefore, an input impedance 
equal to the value which did the division of the potential difference by change of power 
supply current serves as a . very high . value. 

[0043] Another use of the circuit topology 10 shown in drawing 1 is a use of a current mode 
low-pass filter. In a current mode low-pass filter, the current holding circuit 10 is used for 
fixing the current which passes along the current path 26 with a continuous uniform time 
interval. Continuous immobilization of this current gives the equalization effect to current, 
and only very low frequency passes it effectively (namely, essentially DC passage filter). 
[0044] Still more nearly another use of the circuit topology 10 is a use as a surge protective 
device. For a surge protective device use, the current holding circuit 10 is enabling at the 
time of detection of a power surge, and holds power supply current below in the magnitude of 
maximum current during the duration of a power surge. A power surge is detectable by 
comparing the potential difference between the inductor terminal 34 and 36 with the 
maximum threshold voltage. By the power surge, rapid increase of power supply current will 
occur and, for this reason, the larger potential difference than the maximum threshold 
voltage will occur. When the potential difference becomes larger than the maximum 
threshold voltage, it is prevented that a current maintenance enable signal is generated, a 
circuit 10 is enabling, and power supply current exceeds the magnitude of maximum current. 
[0045] Still more nearly another use of the circuit topology 10 is a use as a power drop out 
(drop-out) arrester or a power BURAUN out (brown-out) arrester. For such a use, the current 
holding circuit 10 is enabling at the time of detection of the drop out of power, or BURAUN 
out, and maintains current to a larger value than the minimum current required for 
actuation of a load 30. In order to offer protection with a suitable circuit 10, it is necessary to 
store sufficient energy in the are recording capacitor 18, to continue at the drop out of the 
power of a load 30, or the duration of quiet power down, and to supply a load 30. A circuit 10 
can be used, in order to hold sufficient current for example, to a pocket mold computer and to 
make it become storable [ the data to non-volatile disk storage ] from volatile electronic 
memory at the time of powering off. 

[0046] Although the principle of this invention has been explained and illustrated with 
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confi^rlon lZ?SS l S ° me ° f ltS modifications . ^ will be understood that the 

nrS S f 8 ° f tlU ! mVentl ° n C8n be COrrected without bating from such a 

Serit^ K, S T° 8e ^ SU / h aU eXampl6S included in the bought of a thing 
Lv^nSn Pubhcatl0n and 11 of a claim *nd within the limits are charged as this 

[0047] 

for f Ae t^J^T^^ ^ W3S constituted « mentioned above, an inflow 
measure th* 5 ? "V *° * iS PreVented ' and 11 becomes P 088 * 1 * to 

SoST b2T "T ^ u ? 3 CeU Predsel y workin g ^ a circuit. 

K 1 ln\ i "Jodmumi. of this invention are enumerated.' 

Current f n ^ 18 Eqmpped ^ lst Terminal Which Receives Power Supply 
£S? fr0m p CUrrent S ^ CG ' 3nd 2nd Terminal S «PPlies the Power Supply Current 

IsHnlt an t G r erateS V0lta f Dr ° P rdeVant to Chan ^ e 0f Said Power Supply Current 
inductor, supphes addition current to said load according to said voltage drop and maintains 
e™inrTh UPPly >T nt " f^™*****. -d was further connected te Z 
«i to LS t f araC ^ by ^ com P arato which has the 2nd input 

connected to said 2nd terminal, and the output connected to said current driving means and 

^THn^rZ^ • the B , differe " ce si * nal rel — t to said voltage drop in^^d output 

clLhr^ C 18 Eq T PPed ^ 1St Terminal ^ Receiv <* P^er Supply 

toTZ fr 7^ urren t S° 7 u , rce ' and 2nd Terminal Which Supplies the Power Supply Current 

Sunlt V r erat6S V0ha f Dr ° P rdeVant to Chan ^ e of Said Supply Current The 

nlctor Z^t WaS ,T PPed ^ CUrrent dri ^ means which * ^bined S the 
inductor, supphes addition current to said load according to said voltage drop and maintains 

ziz%cf y :T nt r^ e t r gnitude - and was ^ ™™^™Tz 

terminal, The circuit characterized by having the operational amplifier which has the 2nd 

mrns C °a n n n d e 1t to "^l ^ "* ** "»« * saTd ^rent driving 

vdtege generating the difference signal relevant to said 

Snff Ind r Ct0r Tf**' EqUipP6d WithmiSt Terminal ^Receives Power £££ 

S and P f vT' ^ 2nd Teminal **** SuppHeS the Power Su PPly Current 
Generates Voltage Drop relevant to Change of Said Power Supply Current The 
circuit characterized by having been combined with the inductor, having ; had the current 
driving means which supplies addition current to said load according Tsaid voftage Z 

E 4 TnH ♦ ^ u • r6 T dmg Capadt0r and a drive Ci ^uit further. 

SwL> n 18 EqmPP6d With lst Terminal ^ ^ceives Power Supply 

STZ fr 7 p Current Source, and 2nd Terminal Which Supplies the Power Supply CuS 

^ 'a d t ? en u erate f V ° ,tage Dr ° P relevant to Chan S e of Said Power Supply Cur^enHt is 

Z, ^ " . 6 md f ^ 8UPPly additi ° n CUrrent to Said load according Vs^ volLge 

bX^LTthT S3ld P0 J er SUPPly CUPren i m flXed magnitude - The drc ^ characteS 
by having had the current driving means and having enabling and the means to disable for 

SSoi , t , C T e "l • t . dnvin S means alternatively further 

[0053] 5. Inductor Which it is Circuit Which Maintains Uniformly Current Which Passes 

a iT g T rT?^ 1' ^ ^ ^ i8 Connected to Current Path between Current SoSoe 
and Load at Serial, and Has 1st Terminal Combined with Said Current Souri andTnd 

^rwhiehtr T J^i^J ^ an ^ reC ° rding -padtor anl^vlng 

Th S^uTt chXT 11 Said m A UCt0r and C ° nneCted to Said are recordi ^ ^itor 

itie circuit characterized by having said driving means which power is supplied by said are 

recording capacitor, and drives said load with the addition current relevant t! J the via" 

[0054] 6 rwTi , , terminalS ° f Said induc to'. 

IUU04J b. Circuit of preceding clause 5 publication characterized by having further 

Stirv^ 6 ^ 40 K h 7 e ^ inPUt tenninal C ° mbined With said ^t terLnal fo 
detecting voltage drop between said terminals of said inductor, and the 2nd input terminal 
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combined with said 2nd terminal, and to have output terminal further connected to said 
driving means for controlling said driving means by difference signal relevant to said voltage 
drop. 

[0055] 7. Circuit of preceding clause 6 publication characterized by combining said 1st input 
terminal with said 1st terminal of said inductor by said are recording capacitor. 
[0056] 8. Circuit of preceding clause 6 publication characterized by equipping said 
comparison means with comparator. 

[0057] 9. Circuit of preceding clause 8 publication characterized by having further bias 
resistance connected between said 1st input terminal and said 2nd input terminal, and pull- 
up resistor connected between said output terminals and said are recording capacitors. 
[0058] 10. The circuit of the preceding clause 9 publication characterized by equipping said 
driving means with the transistor of the pair connected with the Darlington configuration. 
[0059] 11. The circuit of the preceding clause 5 publication which is the enabling switch from 
which it is connected between said are-recording capacitors and said driving means, and a 
condition changes to an open condition and a closing condition according to an enable signal, 
and an are-recording capacitor is separated from said driving means in the state of said 
disconnection, and carries out [ having further said enabling switch of said which said are- 
recording capacitor is connected to said driving means in the state of closing, and supplied 
energy to the driving means, and ] as the feature. 
[0060] 12. The circuit of the preceding clause 5 publication characterized by having further 
the load capacitor connected to said 2nd terminal of said inductor. 
[0061] 13. 1st Terminal of Said Inductor Which it is Method of Holding Power Supply 
Current Supplied to Load in Fixed Magnitude, and this Method Drove Load through 
Inductor with Power Supply Current from Current Source, and was Connected to Said 
Current Source, Detect change of the voltage drop between the 2nd terminal of said inductor 
connected to said load, and said load is driven with the addition current relevant to the 
change. How to hold the power supply current which is characterized by having the step of 
maintaining said power supply current in fixed magnitude and which is supplied to a load in 
fixed magnitude. 
[0062] 14. The method of the preceding clause 13 publication characterized by having further 
the step of using the energy accumulated in said are recording capacitor in case the energy 
from a current source is accumulated in an are recording capacitor and said load is driven 
with said addition current. 

[0063] 15. It is Method of Inspecting Impedance of Cell Which Supplies to Load Power 
Supply Current on which Requirements for Current are Changed according to the Method of 
Preceding Clause 13 Publication. Before this method fixes said power supply current and 
impresses a pulse to said cell, it measures the voltage of that cell. Impress a current pulse to 
said cell and the voltage of the cell is measured during impression of the pulse to the cell. 
Determine the voltage difference of the voltage measured during the aforementioned pulse 
impression, and the voltage measured before the aforementioned pulse impression. The 1st 
terminal of said inductor which it had the step to say, and the step to which the further 
aforementioned power supply current is made to fix drove said load through the inductor 
with said power supply current, and was connected to said cell, The inspection method of the 
impedance of a cell characterized by having the step of detecting change of the voltage drop 
between the 2nd terminal of said inductor connected to said load, driving said load with the 
addition current relevant to the change, and maintaining said power supply current in fixed 
magnitude. 

[0064] 16. The method of the preceding clause 15 publication characterized by having the 
step of determining the impedance value of said cell as a value equal to the value which did 
the division of said voltage difference in the amount of said current pulse. 
[Brief Description of the Drawings] 

[Drawing ll It is the circuit diagram showing the outline of the current maintenance 
inductance multiplication circuit topology by the suitable example of this invention. 
[Drawing 21 It is the circuit diagram showing the outline of a cell impedance measurement 
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circuit 



using 



the 



circuit topology of drawing 



[ urawing rf| it is the circuit diagram showing the outhne of the programmable current sink 
m ing - it* 6 CirCUit topology of drawing 1 

Drawing 4 It is the graph which shows the wave of the current in the circuit of drawing 2 . 
[ Drawing 5| It is the circuit diagram showing the outline of a programmable current source 
usmff the circuit 



using the 
[Description 
10 Current 
14 
16 
18 
20 
26 
28 
30 
34 
36 
38 
46 

48 Output 



Maintenance 



Are 



1st 
2nd 



topology 
of 

Inductance 



Drive 
Current 
Current 



Bias 



of 



drawing 



Notations] 
Multiplication Circuit Topology 

Inductor 
Comparator ' 

Recording Capacitor 

Circuit 
Path 
Source 
Load 

Inductor . ........ Terminal , 

Inductor Terminal 

Capacitor 
Resistance 



- 10- 



(i9)B*Bft*/r (j p) (12) & ^ ^ 1^ ^ ^ (a) dim#mmtt 

^¥6-289073 

(43>&BflB ¥ft 6^(1994)10^188 



(51)IntCl. e itSUSB^ ffrtSS#^ F I &«5S^S&t 

G 0 1 R 27/02 A 8117 -2G 

31/36 Z 7324-2G 



m&m* *B* %9!0>ttl OL (£ 11 W) 



(21) £fclSa#<t 

(22) tHIBB 



17228 

^6^(1994) 2^ 14 B 



(31) «5fe*±«#^ 0 17 2 15 

(32) ffi5feB 1993^ 2^ 11 B 

(33) g$fcl§£3gB fi(US) 



(71) ifcglA 590000400 

h Ay — • x h 'J — h 3000 

(72) 36W* + • 7.T4-Kf>Z 

X • 1038 

(74)ft31A #g± #S S 01-240 



(54) mwn&m mmm-i yfi* vxhhihiss 
(57) mm 




1 

'WMva<Dmticmm%mKmTZ£.i$.t ? ? 

[000 1] 
[0002] 

[0003] «*to^ve-^>x£»j£<r;s£8ac 
fttiUTfe^^o to/wxaastfite, /wx 

1 5o upu £(DWf&<< yv—sryx<Dm%jj&*m 
[0004] nrtto^yt!-^>x«iit<Dms*w{s-r 

©t&a&K.fMsEffl^n, p<*'JSrc(i:^n-y^iPig§[ca 

[0005] imc3zx.z>ftzckit. w&ttmt<on 

«ftt*»* fete , t ftffi ©Bfcffii' > \L-?y 
^«B**tfif-r * c t %&feHMI [hISS 



(2) ^¥6-2 8 9 0 7 3 

2 

[000 6] 

:mM*M&.?zrztb<D&®n *%mit, mute**)* 
€*-&*fcfe©iiitt h#n$>*a0w* o ffimiN?. 

««(storage) 3 >T>VfrM^f<.i\ZWfotiffl}®!& 

ftfcttM&*©ii££*ifc;*:tstci?-f 0 -o^^st 
Moras, san^T^tnajigfiinissfcflDHic^ 

20 -^/WcfS Ct^T'fSo 

[0 0 0 7] co@»h#ns?tt % mutfyv-?** 

^^I/X^ft^MA-TSC i:#BW:<*tiS 0 fcT, 
SCt^TtSo Sic, 0&©lWf©fcfe£ 

©Y>^*:/xT*5fe#&©T*> ftittfcftffitoiinoii 

30 LTR»*»»t*W 

[0 0 0 8] *«i?li®flS©ft«fcJ:t/SflfrH\ HiS*# 

[0009] 

VSo -O^^Mtfu «jJSiS28i:ft^f30t<DP^T-«)5it 
IO ffl826fc«WlC»«#tlTt^o 1 , >^^14t(i20 
©4S?34,36*%^ 0 Sll'>^^S?34fi, 3>f 
>*38*^LTJt«»16O^S<EX*40teAC«I^SnT 
t^o S2Y>^*«H'36tt, Jt$5§§16©S«A^42 
KSMaSftTVSo /W7X»Jix46tt, lt®§§A^40.4 

L> J±t8Sl6{c«J:5ffi^48T*^$nsSffi^©^tt 
^{SjtT^o »®*SSWT*©/W7XSItix46<D^ffl{cfe 

3 -<Txt»««r^ffl-rsi:tA^ts„ n^x^-y-ss^ffl 



3 

t^T-l' yV7 * 14*Jt«88l6KACB^-r * C t (C J: 13 , 

nft, 7;l/7y:*lffl^#ffla48fc»tt*ftT^*o 
[0 0 101 BBhtfnVlOttSft, Jt«Sl60f^t>t) 

icaijWMiii , rtaw«ci:fe'e**toT*«. wjs 

(4, A*M V 7Xjgffi46*5 £ iHtl-fjVT y ^fifii50{i 
i&g&l^o 

[0 0 1 1] ^V^^OHttOtt*KJ:ntf, 
£ *ffi?34, 36©IBO«El4> f V** * 14£SSmSit 

T*g£ftsci:tf£i,\> 

[0 0T'2] 



[00 13] CCT\ Vtt-r>^**?MOWE> L 

g<k-f s t , ^ y$>? ^ss?34, 36HcomE{cM*^ t; 
©g§i6«, affiMicit^j-r?»s{f^*m*48ic^fi)c-r 

So 

[0 0 14] Jt«S0afc48»4ttttlIliS2Ofc«tt£ftT 

<^s 0 #»*«Hwe«4', sE»BS82oti, jbwo^-uv 

(•ilOnU^KaEfta^Taija) T'SpJ 
ftftHtiOh5>:>*7>#52.54frP>&So LfrU ffiift 
BSS20&, ft#£*J8fc,fctf«a»fttl;fr*W**ffi<0 

fcJ:tf«aiR?*«*.ftB»lBi&» *5«fctf*"-l>>b> 

HIS**!'***!*. B»iB!&20ti» g«3>r>+M8lc 
£93l^*A*l56T*m*l«*S£ftSo h"7>->*X*54 
OX=<>^ffi^58(i, ft«30fcSB«Sft*. b5y&7> 
*52<D^-XA±l60fci, Jttt»a*M8fc»«Sft*o 

[0015] sfl^tcfSCT. mmmmon. mm^y 

-fSo Sot, -Y>^*l4*^UTftH(f30tJ:O3lfr 

a * n fcWMBftoitfSMk t ft be a, * antst 

£ftS c co«fiai*tk«ai6K:J:9*tt*ft, *©Jt 

ffift-f S, *<0Mffi#Ef5CT, iEKllHl£S20Ci. fcffifc 
«*g2ftSSBI!j«jffi%g{k£-eT, «»ge26«il«« 

a^^ftfc^t^icM^ftSo 

[0 0 16] B«=i:/f f :/'»ii8fcJ:*ft» «^A^62T'lt 



i) &M¥6 -2 8 9 0 7 3 

4 

Kggi6ict«^^«^-rs 0 nswta, tfcKfga^48 

P^«3U^^a^)T*feSo EoT» .7/1/7 vTStftM 

Sa*48fcfl!)ni!C»««ft*o 
[0 0 17] «ftX-fv^66a\ Sg®JB820fcJ:r>*lte 
§§ i6&B«ttfc -f *-7/MB «t tfr f -tr- S ft 
i60#ST'*So BBX'fvfTOti, 2 0©» BP*. 

B*^**tfflBttB**rr*. «iSS 

10 7>-C-v^66{i, Jtt&8§16:l5<£t>lg»BK20£«»:3yT 
y9-18fr£$JDBl/t, ^ft&OfSftfc-r-i'-tr-T'M: 
f *. HBtfBTti, mSS^l'y^66{4, JtRIS 
16*5<i:a*SE»)BSg20£^«3 V7*>-9-18fc««LTBB 
ftftSr^-TVUC-f S 0 mSitX-l'-y^66ti, X^)68T' 

S28t«t D(Ktt« ftfcWK* - , -f *-r>wk*ftft*jft 
©A-tSEHJTTS *ft. BB*B3?»K 

x-f -fe-^/Mc UT, ft^f30tO^Stc)Si;T«if WM* 
20 g{tS4*SCi:tfRltEi:&So 

[0 0 18] BBraVrS'tflMis «SK^yf-66*M 
tti^K 1^5 c £ 9 @B 1 0©B 9 5 SI 9 « 

. £ftft!&lc, '.V C c**^^7-r>72*>&^«?ft*o B 
BiO*Sffl-rs«i:A,if©fflJfc"THi, V cc /1X7f >72 
fctt, £^*©X^y*:/^««BB-.(B5*4M*) K 

ioisassu^nffi^ie^ftSo 

[0 0 19] 3>x>-9-76ti, ft^f30i:Sflfi«^^X7 
■<>78i:©F^lcS^ftSo CCD3>x>-9-76(i, 

©ftftoae^oi^^-Bf^gp^a^-r s t 

30 tK $ft. l|?5fL«»BKl0iDP/fgJS^H ; &S<-rSo 
ffiot, 3>rV9-76tcti, «iB«a[©HS*ftft** 

[0 0 2 0] *»*»*0ISKJ: »)HS-r*C t^-e* 
SWF^li, ^»<DgHK:<toT»Jffi*ft*o tt> CO 
SiS«iJitB^WP^(i. §«3^r>-9-i8lc|fx.e>ftT^ 

PS^ftSo t©WHtt*ft, «t30*©^-f»f->^t 

>72 teSiS U^;l/*ff**t«f f S «S« Sii<Dfil7J t £ 
40 oTk33JRg£ft5o 

[ 0 0 2 1 ] 0 2 So ttflii««fBSS h #n S?10 

^ ^jui^yif-^^tjaiBBraoKioaffl^ftTv^ 

So u<D^«BK90«, «SS«^fB«Sl0©^>^^14 

s„ «ss^bssio«> '*o-c*-r;i#K, nmnw. 

[0 0 2 2] Wgie^B^lOfi, «SSXl'^f-100(DA 
^98T*§ffi? ftft^ibiS U^^KOWSS^'I' *-^WI 

^icto-i'^-^'Mc^So wgsx'f'^f-ioofi, mm. 

50 /W y ^660H3E^*-^X*68fclMrtl*'«v-/ 



5 

- Kl06(4, J±8g§16(C^*m£ttT.^fcvmig 
fclci 9 % IE«)|5)SS20^^-»j-7 

f s ct smittZo nmrn^f *-7>immmmmis 
^frn&ic&z®^ nrnxj yf-iaotmmxmcvi 
mho, -< z-yjixtiwcDWEm&u^Mczzx, 

^f£g<£ U^MIEK ft 5 Jf£(c (4, «fix-f y f-io 

tit*?). 'wiuMy?&tfmmztiT. mnum®& 

[0023] «fi94fcyVPx*ipA4i:i:fc«fc!)^i;a 

*©«E?>://I//*-;l, KBRllOtfWfiMlcSttS 
*ITV»*. C©«E*>-y>|//*-/PFBBllOtt» * 

-^Hi^tcfSDT, ■9->y;l/A^ill4<D«E OHM 
E) *-9->^y>^4 0 

[0 0 2 4] &g[5]gg90(4, JKTOJ: 5 (C LT1M94CD 
K;bT?as^$ n? BffigftisiB 1 0*V *-7;Uc & 

<0 A£ W/Xtf, «ft/ Vl/X A* 5 > 1 1 8fr 

e»«M94tcsn^.e>n^, 0 me^^^/^-^keibii 

0(4 , mjffi/ Wx k q, ft Z> m P> 386/ Wx 

So 

[0 0 2 5] &S|H|S§90f4, mti. ±&<D£?Ka> 

otts@B9oo^3ottt, myi-wnwmats 
* § n > tr a - * cdv^ * d 7n -b <y vmmc <fc 5 

7**vVlc&-oX'(*-7?UcZftZ 0 7^^D^a 
■fey*!*, *ff*>^;l//*-;l/KlHlBllOK«l:»)*> { 



M #Hfl¥6-2 8 90 7 3 

6 

tlST'f^ ->*2 ;Wfcf 3 c A fc J: *) , fOtiMEr. 

@E*a©A# zxmntzctic£9s mmj 

C0 0 2 6].«!^*i«fcLT, H2OttSiaB90>t>K 
(4 2 O©f»S;l-^^jnT^3 0 » l ;l/-^i2 
6(4, *fofc«Mfifc0|1l!te»«Sfu *©«6*ffl;6« 
10 «t (WftWe ©****JBJW* 0 'JBe/P-5 r 128 
(4, -f>^*14kftaf30fc©|Bicttll**u «S«tt' 

[ 0 0 2. 7 ] .H 4 fcfcBl*^ K«A», .Wft/VI/XA, 

;vx£/£© h y *r*(f 3 ittovmm/ifrM-l-fibm 
^136^e>*§feOT-S* 0 Cco«M^;UXi'^-7;l/ 
«-§(4, B#gijH0T\ S6affiU^;l/«E*»6ltaieu^ 

iS(4, ®V^iS©^(c, B$aj]42T*«iffi/Mx©£fig£ 
[0 0 2 8] M^B,C(4s )l-7m (tS&VJyfrtj/ 

i4) *ffiftzwMMffi*7jkLx^5 0 fomoms, i 
«E«»@isiott, «sit«^^-^A^98(ciiaig;u 
'OMIffiJfiDA* c t(c«fc *) y=V -b-7;Kc?ns 0 m 

mt, WM>W7>mmzmLxi5i''<fr%mwtZo 
[0029] tmc<Di§^ maumtmiott, mm 

t\s mmx-T-i Mcztiz. mmmcmm^ 

«f30N«A-r*c «?3it«»l5]ggio(c4: ORit^h 
[0 0 3 0] »,E,F(4, «M(c8itAt;l/-7 p 126^ji 

i*^30*KD#(ff(CiJ^$tl-5o «m«0«^, « 
ffiSSSo A § S (4»J^i*%ii t xWffi/ Vlxco A t * 
IC^U\ Ka?(Dcfc3(C, «fflt/^l/X©^fi!c(4, B^gijH 

2t-5s^»), miu4£X'ic&fe?z 0 c<Dw.mn.m.<D& 



7 

[0031] «<D^tc(i, n.moim*)Wf*> 

£8@$10tfx-r-b-:7*;l/T';£>Si§-&, Bgit/WxtfgL 

m^A-ts.ctK.fcD&ftrs.o d©*:^ mmn 

ffilt. m^l/X©£££A*£Kti:i*bT£g^-f\ 
«irc'li> Site©^ye-*>x£»Kt;:ifJ£-fS><:£: 

[0032] t/cs^FcD^tc«, nmotfmKtm 

6ft. «iffi&8[H]S§iot;J\ ^-7;Hi^i38,i4 
6t|W]B${c^n^ : n'r'^-7;l/fc«J;t>*-ri'-tr-7;l/li:^ 

xtf£5£LT^£PI2iJi44T\ 2 fc^ « 

jJS/^l/^OAt^t^So ftoT> !$£iJl44T*«?fc«E 
LT, &$©«k5{cS^>^-^X%*S^t;:i&£-f 

scttf-etSo 

[0 0 3 3] I0'i2^#it5 0 ^g|H]SS90«tfc, 

-XMs]S§l58kfil;LT^So m»itX-Y-y^l62tt, 7- 
X h 4 * - 7)V Xf] 1 66T§{f L 7— X h 

s„ wmmiftWfcm$m&\Mz&K)mfeZftz>Mi8& 

^lci-DT@S$nSo 7-Xb£ftfc«iiSSit<D@5£ 
f£fc, 7-Xh0g§158£H-£tCx^-te-7;WCLT, 
»60£iftft&«ffitfif tfftmHcft J: 3 S C 
fctfT'fS. 7-X Ms]SSl58M:, ^-^h-l"^-^ 

[0 0 3 4] 03%#^-TSo Sffit«ftlHlSSlO«:$/c, 
7n ^7 2* Rjftg«g!ti/ y 5 170T*ffl<^S C t & T- £ So 
IISt^lHlSS 1 OZffi X fc 7n LM&m.ffi.i' > f 1 70 
S^/S-rS/ciMC 02lC^Lfc^-XHHlKl58*« 
E»^-7.h(Hl!^i76tcH^g!^, fiflj!l£rl78£llffi 

ffi^oic&irrso 

[0 0 3 5] *E$I1SI7-X Mh1^178«, jjS»i§<H§sl 
80t. /UX—? Yyyi/^mt, 2<1<DS#[184,1 

86£, «gltxi'>y^i88i:^5)^fi!c^^So Y^y'yT. 

* 182(i, ^-con b * * I94tf f ^^?36tCgig|^ 
ft, *-<Dx = >y£]96tfigJnl84H:8lg!£ft, ^O-^-X 



,) #M¥6-2 8 90 7 3 

8 

198^*tgiH§Bl80<Dm^204tCggi^nSo &ftl84 

a.^-v^mtmm.-n>^^ynt<omt^m. 

$ns 0 x=-y*196«, ^tgiHggl80(DgeA^206 
fc&g^Sttfco ffimi86(i, ^»JiitsSi80(D^KgA 
^208£frJ®«EA^210fc©FEmc8iB?2tlS.o ttiftX^ 
>y^l88ti> #geA^208t8«!im;^X7-f>78i:<D 
HtC^^nTV>S 0 C<D«Sit7.'t'<y^l88ti> HflitX 
-Y -y ^<DX^ -y ^A^]212T*Sffl Lfc7 p D^Al'^- 
7;WW:<i:9SK»£ftS>o 

10 [0 0 3 6] tlSjft©178{i, 0^©*figf?iJT-«> h"? 
>->*X^214fe<tt>*fifii216^ffl^T^«6^nT^So h 
7>->*X^<DnU^^218(i, mi^^B^lOCDft^ttS 
7730fcSiB!^tlTl^So SJri216{i. t-7:^>*X*214£> 
^-X220?:ft^tii^30lCjg^-r§o b^^X^OX 

. ~«y 2222C4, 1i3i!X-Y-y^226^LT«*SnTt/\ . 
So ffi«lft??f«> «^X^-y^226<Dy-h228li:ft|»lS 

[0 0 3 7] «EIWW7-XMHlHH76tt, /n^A 
20 pJfi®7itiil70<DmiiA73232T-§<I U 

$^^a^7A-rs.i3®){iF-rso mswit*:^^ 

*£H\' it*", «MX-C«y^226<Dy-h228©ft^f 
:7>T*aD£if£\ ^"-X HHlKl76fclt* t .®*A^232^ 
f $ * :/o 7*7 S C t C i K> R3£"T * C A^T' f 

So 

30 [0038] 7-Xh@Kl76£<£93l£ffi£ttfcttSit 
•BEA^2lOlC)!jD^SCi:tJ:oyo^A$nSo * 

(oummmi. a— «f*fctt3>ifa-#<«i 

ft So X-r>y^A^212<D7 p O^A-r^-7;Wt^ 
3^»aiSU^MlffiK**«d, «i^X-Y -y ^188#H 

40 SdttCtO, S8itX-i'>y9 1 l88ATOttSti:^0s 

sjffliaE ^annvwsi soo^kca* set 

^fifcft*. «*tii|@g§180(o:, «l«P«E«iM«U« 

^©«*B?nfc»j»«ET >s?x* i82*eirr 

So SS«ETKft«n4i:. b^>->*X^182(i, Z 

©ivy? i96t n^»j»«EKJtwr* 

7-Xh*«l*W>'^?iS?36*>5.fiStl84«r/>L.T 
^n^Ct^Wc-rSo £CT\ Huffi^-Xbaffit 

x= <y *i«fcfctt**«*ftfcfflH«ff*tttfii84 
©fimflT*l^»t/'cffi«rW-r5o StoT> MfflittE©^ 
50 f ^^a^lcSS-rsctJCj:!), y-XhSi5it©At 
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[0039] mwm.m<»±z*ft-?u>f72±ztirc-7- 

*o ^V>T% 7-Xh|elg§i76*Ti'-tr-y;I/t-r5i: 
RIWfK:lil(iH«fi78*-r*-7;l/fc"r*iii:K«J:0 % fltt 
IE0B£Sftfc*SWaE*fl^ftf5l78E*** C fctf 

*5i*m^j:a»ffr*o io 

[0 0 4 0] H5ic^-J:3(c. 7o^ASftfc** 

*©««f»it*3i*ai , roi»ttft<, j t©*»E*:#i&-r 

S«fc9^a^7ApIg|*j!gi/>^i7(j (H3) OIUKh 

ckO-f *«^36fc««Sftfc«!lffli242. 244<D 1 

^nTV>S«Miittl^248'NfcSiin«>o X-f-yf-246 

ll«242,244©mifr-;££^^#14£&« 20 

[00 4 1] «j5ttig244i4, fifr^At SOA;l/X«/n 
?5A««*«0W4fc<Dt?*»)»- 7-Xr-|5]g&176 
(03) fcra»fc*Srf;5CfctfT**o W*248T?« 

t&sn**«««£<o***tt, «sii«j$iieio*7*-f -t 
fejzzzimjztzc tic**), ««««t*ms*t* 30 

S^iffi jg242K^ y?>? £ HSrS^Tt 5 <fc 9 X-f -y ^246 
*»ff**4ii4:^-et«o *8S««pIh]»10H\ 
sa*Mtt*ffift|§]B2{*:a[AS4*-T>i' # I4fr g 

[0 0 4 2] 01 *«f«8|Bl!Sl(HCIi, ±EO« 

mizmm-tzt. mmoiz. mssoAft-f^-^x 40 

^)68{ciiilf6 U^;l/«E^9iipf § c t K <£ 0 MISSION 
-tr-^l/tcLTc^ ®?ftS?S26£>IS^>lf-^ 
>XftMft<£?K ^^^©^tf-^XfccD* 

EESrEPSDt 5 C t tc<fc «3 EII8lO*-f *-7/l/K Lfc#& 
^*-7VMc&-3fct§£lC, !iA^28tft^ttl^30fcO 
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£K«fc*Sfc8fcnSfr5Tfc* 0 ilot, 111?: 

XB\ *«fcitv4li:4*o 
[0 0 4 3] 01 »c^-f @lgh#n^lO08IJ©ffl&{i, 

<g$7-r;l/*T-«, ttttffiftlElBloa, «SitiilSS26£iI 

(IP^> *RWK«DCiiil7-f o ■ 

[0 0 4 4] H»F#n^]O0MfcJ?J©ffl3fcH\ S>' 

^>^7*«?34,36|18©m{iM*«*L-tV^EfcJt 

tc<to, u eofc*; « 

LSiMtEJ: 0 At < ftofcUfcfctt, « 
MOM * - TVHMtf^jas n> 0S8 1 o*W *-7/l/ 

[0 0 4 5] ^gShtfn^lOOHCgijOffl&tt, ^ K 
Kdrop-out)B6±»H, ^fcti«^7^^> 
77 h (brown-out) l»±^Hi: LT©ffllT'J55„ 
iS&ffl&Ttt, WltftttSRlOtt, l*OFQ7^7' 
7bS fc(i777y7^ hOttta^tc-f'^-T'/l/teao 
T> ftfif30O»f^K: < Mia:«/J%«««t 

*n#-r*o BisioAHi^ftffH^ffi^-rsfei&fcM:, 

f^OKa -y 7°7 7 h f 

ttWMKM 5 ftM30tc#t^-T S^S^feSo EllSlOtt, 

t> fiffltSCktfTft*. 
[0 0 4 6] #BW©«S*HGF**«flfcJ:tf*©« 
o^©^fi!J«:#HSLTieWLS.o0^LTf fe*^, * 

<d «t r> *ga*^jfflw-r « c i: & < *«wo*fiRfe«fcr/ 

ffl8IJ*«EBHI|-e**-.ci:3b^l»*<iJ:3o fflot> 1# 

[0 0 4 7] 

[0 0 4 8] «tk, *^onsi«8«^?ij^-r§c 
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[0 0 4 9] l.fciffiBfr&WMSSfcSSt-saS 1 S^F 

z^yftficiiB&zn. huE«epite 

8E*ftfcai2A*»l:, IfflEMURft^afcailtettfctfl 
*fc**-r*tbK«*ffllA> cOJttMBtf, MEIER 

[0 0 5 0] 2.«i!S»*»6«B««*SSt-*» 1 

?tr9't\! ZoyOPtr fUcm-SZti. fiJEWERTC 

Eg i Jumcfcuistifca \xt>b, ioejs zm^ncm 

[0.0 5 1] 3.«ft«ifr6*SW*%S£ , *"4£ 1 *s? 

[0052] 4.misit^e»«iim«%§^-r ; i»^ i 
E*s«*®£ffcfcHai _ **E»T*£j* , r*, 4* 

99* by .WW^ttS^n, suEmEPTRc 
[0 0 5 3] 5.1«aiB*ai«a[*-^Klt»"*"*@ 

ttfifE*^t^^n/c^2^t^*-r5, 

san>x>-9-tc«to«^* < «^nT, mi^y*9 

mreiHBi^ai:***.**: 
[0 0 5 4] 6.«tiiei'>^^^<otijfes^o«EBT 
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*i*Bvr*fc«>©* ioe£ i *s?cis^*tifcSB i a*j 

Rtf, HuE^2^tc^^nfc^2A^?^ 

¥a*»jWT*fc*ov taEeiii^&fcSttstifcfflfl 

huS5E«<D[h]S8 0 
[ 0 0 5 5 ] 7. ffiGJB 1 Art*?*<ttE«»3 >r 

CfcSWUfc-r** «flH6K«0@8. 
10 [ 0 0 5 6 ] 8. «JEit«¥®^lt«»€:ffll A * C 

®ii:-r§> tflE6E«<0@». 
[0 0 5 7] 9. MESH l Aa^fc1iaE3f2 

[0058] io. HuEfgfft^SAV 9-vyb ymi&v 

5, *iia9E«<O0SSo 

[0 0 5 9] ll.MESfll3>7 f i/-9-i:mrEiB»l#at 

tfWEe»#aK:»fiE*ftT*oe»#©Kx*;l/*- 
fc&if&f «> J: -5 tc L/c, huE^-TVI'*'!' f-*JEt 
«jt*Jii:*Wlfc-r*, «9«5E«olHia. 
[0 0 6 0] iZ-tMB-O^f *©WEJB2*B?K»tt 

30 .CO 0 6 1 ] 13. ft«fc{WW**WtK*»e*** 

y# 9 Z&ftLTfiMikm®}^. ffiHWBSM 
\c&mtirzMM>*~9*<0% 1 ffiE&ffifc 
Jg^^ hfcH»B-< * ©IS 2 JS? t OlSOWERT 

b^oXTV?Zffiz.ZZb*&mb1rZ, 

[0 0 6 2] l4.«SSjS^e>©x^;l/^-«rSS3>"r 
40 U !Wffi(*iP«*7WIBftW*KIW"*BK 

Kffli3E«o*ft. 
[0 0 6 3] 15. Hti^l3E«©73i*li:^oT«SiiSff^ 

t9E«jteK/^l/^«raiiD-rS*3tC*0«tS© 

«E^iiJSL, msit^^x^HuEa^icEnftib^ 

^'\O^;l/7.<0SlJlDft | lC^-<Deffi<DSE ; SrIJStx huE 
50 ©>W*fflta'£fca£Sftfc«EfcttE0>W*fflioM 
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[0 0 6 4] 16. iME*ffiS*WIH««[/<;l/^OS'ei» 

immom^mmi 

mil *&m<D&mmmmiz£zmm&W'(>?tz 

[03] 01©@Kh*D^fflv^c^a^7ARlt6« 
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[04] H2<0@iStfe»4ft«[OKJB%^y77T 

[05] mio®&h#uis*m^tz7ti77L>iiitfm 

10 m«E^-f>^^^x*»0gSh^ni; 

14 jy$W 

16 J±tS§§ 

18 fln>f>^ 

20 iEKlUSS 

26 w.ffi.m%, 

28 

30. ftffi. ... . 

34 m i 

36 »2-<>^*Ji? 

38 3>"r>-9- 

46 /VTXfiK 

48 ffift 
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